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DETAILED ACTION 

Specification 

1 . The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 U.S.C. §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4 and 8-1 1are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Numazu et al. (EP 0 895 132 A2; cited in Form PTO-1449). in view of Taka et al. 
(US Pat. No. 6,360,070 B1) 

Numazu et al. discloses an image forming apparatus, comprising: at least one 
first image carrier/means 9c configured to carry a chromatic color (yellow) toner image 
formed thereon (column 12, lines 11-15); a second image carrier 9d configured to carry 
a black toner image formed thereon (column 12, lines 16-20); at least one first gear (or 
first rotating means) A3 configured to rotate to drive the at least one first image 
carrier/means 9c to rotate (column 12, lines 52-56 and Figures 1 and 2); a second gear 
(or second rotating means) A4 configured to rotate to drive the second image carrier 9d 
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to rotate (column 12, lines 52-56 and Figures 1 and 2); a control device/means 
configured to control respective rotation stop-positions of the at least one first gear (or 
first rotating means) A3 and the second gear (or second rotating means) A4 (column 16, 
lines 12-44); a color image is formed in a color mode by transferring the chromatic color 
toner image formed on the at least one first image carrier/means 9c onto a transfer 
material P and by transferring the black toner image formed on the second image 
carrier/means 9d onto the transfer material P while superimposing each other on the 
transfer material P, and a black image is formed in a monochrome mode, by halting the 
at least one first gear (rotating means) A3 and the at least one first image carrier/means 
9c and by transferring the black toner image formed on the second image carrier/means 
9d onto the transfer material P (column 15, lines 5-14; column 21, lines 37-51); the 
control device controls the at least one first gear (first rotating means) A3 and the 
second gear (second rotating means) A4 to stop rotating at positions substantially equal 
to rotation start-positions of the at least one first gear (first rotating means) A3 and the 
second gear (second rotating means) A4, respectively, while maintaining a 
predetermined phase relation between the at least one first gear (first rotating means) 
A3 and the second gear (second rotating means) A4 in a registration (color) mode 
(column 16, lines 7-45; column 22, lines 8-21; column 24, line 57-15); the control 
device/means comprises at least one first reference portion provided on the at least one 
first gear (first rotating means) A3 (column 15, lines 26-31 ; Figure 1); a second 
reference portion provided on the second gear (second rotating means) A4 (column 15, 
lines 26-31; Figure 1); at least two sensors (detecting means) 61 and 62 configured to 
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detect the at least one first reference portion and the second reference portion (column 
15, lines 31-44; Figure 1); a controller configured to control respective rotation stop- 
positions of the at least one first gear (first rotating means) A3 and the second gear 
(second rotating means) A4 based on detection signals generated by the at least two 
sensors 61 and 62 (column 16, lines 12-45); and at least one drive motor (or means) 36 
configured to drive the at least one first gear (first rotating means) A3 and the second 
gear (second rotating means) A4 to rotate. 

Numazu et al. differs from the instant claimed invention in not disclosing the 
control device controls the at least one first gear (or first rotating means) and the second 
gear (or second rotating means) to stop rotating at positions different from rotation start- 
positions of the at least one first gear (first rotating means) and the second gear 
(second rotating means), respectively, while maintaining a predetermined phase relation 
between the at least one first gear (or first rotating means) and the second gear (or 
second rotating means) in the color mode, the control device controls the second gear 
(second rotating means) to stop rotating at a position substantially equal to a rotation 
start-position of the second gear in the monochrome mode, and the at least one drive 
motor includes a stepping motor. 

Taka et al. discloses an image forming apparatus comprising at least one first 
image carrier/means 222b to carry a chromatic color toner image formed thereon 
(column 15, lines 19-25); a second image carrier/means 222a configured to carry a 
black toner image formed thereon (column 15, lines 19-25); a control device/means 
controls the at least one first image carrier/means 222b and the second image 
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carrier/means 222a to stop rotating at positions different from rotation start-positions of 
the at least one first image carrier/means 222b and the second image carrier/means 
222a, respectively, while maintaining a predetermined phase relation between the at 
least one first image carrier/means 222b and the second image carrier/means 222a in 
the color mode, the control device/means controls the second image carrier/means 
222a to stop rotating at a position substantially equal to a rotation start-position of the 
second image carrier/means 222a in the monochrome mode (column 17, lines 30-55; 
column 22, lines 36-57; column 23, lines 24-32 and 62-66; column 26, lines 42-45; 
Figure 5), and the at least one drive motor M includes a stepping motor (column 22, 
lines 20-25). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the control device/means as taught by Taka et al. to the 
control device/means of Numazu et al. to avoid a local point (area) on the surface of 
each image carrier/means being damaged intensively (Taka et al.; column 22, lines 52- 
56). 

Also, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the stepping motor as taught by Taka et al. in place of the 
motor of Numazu et al. to be capable of performing precise position control (Taka et al.; 
column 22, lines 23-25). 

4. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Numazu et al. in view of Taka et al. 
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Numazu et al. discloses a multi-color image forming method, comprising: rotating 
at least one first gear A3 to drive at least one first image carrier 9c to rotate in a color 
mode in which a color image is formed, and rotating a second gear A4 to drive a second 
image carrier 9d to rotate in the color mode and in a monochrome mode in which a 
black image is formed (column 12, lines 35-40, 55-61; Figures 1); forming a chromatic 
color toner image on the at least one first image carrier 9c in the color mode, and 
forming a black toner image on the second image carrier 9d in the color mode and the 
monochrome mode (column 12, lines 35-40, 55-61; Figures 1); transferring the 
chromatic color toner image formed on the at least one first image carrier 9c onto a 
transfer material P and transferring the black toner image formed on the second image 
carrier 9d onto the transfer material P while superimposing on the transfer material P in 
the color mode, and transferring the black toner image formed on the second image 
carrier 9d onto the transfer material P in the monochrome mode (column 15, lines 5-14; 
column 21, lines 37-51); and controlling the at least one first image carrier 9c and the 
second image carrier 9d to stop rotating at positions substantially equal to rotation start- 
positions of the at least one first image carrier 9c and the second image carrier 9d, 
respectively, while maintaining a predetermined phase relation between the at least one 
first image carrier 9c and the second image carrier 9d in a registration (color) mode in 
which color registration of color images is performed (column 16, lines 7-45; column 22, 
lines 8-21 ; column 24, line 57-15). 

Numazu et al. differs from the instant claimed invention in not disclosing the 
following steps: controlling the at least one first gear and the second gear to stop 
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rotating at position different from rotation start-positions of the at least one first gear and 
the second gear, respectively, while maintaining a predetermined phase relation 
between the at least one first gear and the second gear in the color mode; controlling 
the second gear to stop rotating at a position substantially equal to a rotation start- 
position of the second gear in the monochrome mode; and causing the at least one first 
gear and the second to equally shift by a predetermined rotation angle after a 
predetermined number of black image forming operations are continuously performed in 
the monochrome mode. 

Taka et al. discloses an image forming method comprising: controlling the at 
least one first image carrier 222b and the second image carrier 222a to stop rotating at 
position different from rotation start-positions of the at least one first image carrier 222b 
and the second image carrier 222a, respectively, while maintaining a predetermined 
phase relation between the at least one first image 222b and the second image carrier 
222a in the color mode; controlling the second image carrier 222a to stop rotating at a 
position substantially equal to a rotation start-position of the second image carrier 222a 
in the monochrome mode (column 17, lines 30-55; column 22, lines 36-57; column 23, 
lines 24-32 and 62-66; column 26, lines 42-45; Figure 5); and causing the at least one 
first image carrier 222b and the second image carrier 222a to equally shift by a 
predetermined rotation angle after a predetermined number of black image forming 
operations are continuously performed in the monochrome mode (column 22, lines 53- 
56; column 24, lines 4-13; column 27, lines 35-40). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the control steps as taught by Taka et al. to the control 
steps of Numazu et al. to avoid a local point (area) on the surface of each image 
carrier/means being damaged intensively (Taka et al.; column 22, lines 52-56). 

Other Prior Art 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Numazu et al. (US Pat. No. 5,970,286) discloses an image forming apparatus 
and method comprising at least one first image carrier; a second image carrier; at least 
one first gear; a second gear; a control device; images being formed in a color mode or 
a monochrome mode; and a motor. 

Ehara et al. (US Pat. Pub. No. US 2003/0152402 A1) discloses an image forming 
apparatus and method comprising at least one first image carrier; a second image 
carrier; at least one first gear; a second gear; a control device; images being formed in a 
color mode or a monochrome mode; a first motor; and a second motor. 

Koide (US Pat. Pub. No. US 2003/0021613 A1) discloses an image forming 
apparatus and method comprising at least one first image carrier; a second image 
carrier; a control device; and images being formed in a color mode or a monochrome 
mode. 

Komiyama et al. (JP 07-181773 A) discloses an image forming apparatus and 
method comprising at least one first image carrier; a second image carrier; at least one 
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first gear; a second gear; a control device; images being formed in a color mode or a 
monochrome mode; and a motor. 

Maruyama (JP 1 1-084799 A) discloses an image forming apparatus and method 
comprising at least one first image carrier; a second image carrier; at least one first 
gear; a second gear; a control device; images being formed in a color mode or a 
monochrome mode; and a motor. 

Sato (JP 2000-293003 A) discloses an image forming apparatus and method 
comprising at least one first image carrier; a second image carrier; a control device; and 
images being formed in a color mode or a monochrome mode. 

Kobayashi (JP 2002-062706 A) discloses an image forming apparatus and 
method comprising at least one first image carrier; a second image carrier; at least one 
first gear; a second gear; a control device; images being formed in a color mode or a 
monochrome mode; a first motor; and a second motor. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sophia S. Chen whose telephone number is (571) 272- 
2133. The examiner can normally be reached on M-F (7:00-3:00) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Arthur Grimley can be reached on (571 ) 272-2136. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / /J, 
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Primary Examiner 
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